Set4 



Group A 

(3 x 10 = 30) 


Attempt any three questions. 



3x + x| 

1. (a) A function is defined by /(x) =-— 

X 


[5] 

Evaluate domain and sketch the graph. 



U x — 4, if x 4 

(b) If /(x) =A ’ , determine whether limit exits or not. 

[ 8 - 2x if x <4 

[5] 

_ , . . . ,, . cosx 

2. (a) Sketch the curve : j(x) =-. 

2 + sin x 


[5] 


(b) Estimate the area between the curve y = — and the lines x = 0 and x = 1, 

x 

using Trapezoidal rule. [5] 


3. (a) The region enclosed by the curves y = x and y = x 2 and is rotated about the x-axis. 

Find the volume of the resulting solid. [4] 

(b) Define orthogonal trajectories. Find the orthogonal trajectories of the family of curves 
x = ky 2 ,where k is an arbitrary constant. [6] 

4. (a) Find parametric equations and symmetric equations of the line that passes through 

the points A(2, 4, -3) and B(3, -1, 1). At what point does this line intersect the -plane? 

[ 6 ] 

(b) Find the direction angles of the vector < 1, 2, 3> . [4] 

Group B (10 x 5 = 50) 

Attempt any ten questions. 

5. Determine whether each of the following functions is even, odd, or neither even nor odd. 

(a) y = x 5 + x (b) y = 1 - x 4 (c) y = 2x - x 2 


6. Define continuity of a function at a point x = a. Show that the function f(x) = 1 - -J 1 —. 
is continuous on the interval [-1, 1], 

7. Evaluate the following, using F Hospital’s Rule x —>0 tmx —— . 


8. A cylindrical can is to be made to hold 1 F of oil. Find the dimensions that will minimize 
the cost of the metal to manufacture the can. 


t 

9. Evaluate: J In x dx. 


1 


10. Find the arc length function for the curve y = x — In x taking the point P(l, 1) as the 

8 

starting point. 

11. What is the solution of non-homogeneous second-order linear differential equation. 
Solve: y"-4y =xe x + cos2x. 

12. Find the Maclaurin’s series for the function f(x) = x.cosx. 


13. Find the sum of the series ^ 


n =1 




1 


n(n + 1) 2" y 


14. Find the angle between the planes x + y + z = 1 and x - 3y + 2z = l.Find symmetric 
equations for the line of intersection F of these two planes. 


15. Find the second partial derivatives of /(x, y) = x 3 + x 2 y 3 - 2y 2 . 
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